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Abstract
Social cues are of general importance in human attention. Even when presented with task-oriented stimuli, social cues are 
preferred.In orientation tasks, the degree of the impact of social cues on the perception of signal cues is of high relevance for the 
behavior, such as in evacuation tasks. Therefore, we investigated the degree of this impact, using free-viewing and orientation 
task driven stimuli. To investigate the shift of attention in further detail, single persons and groups of persons were set into 
conflict with signage cues.In the experimental eye tracking study, images of an evacuation guidance system were displayed with 
appearance of guidance-related signs as well as with appearances of persons. To test the influence of group size, the number of 
depicted persons was varied. The scenes were observed, alternatively, (i) under free-viewing conditions and (ii) in an orientation 
task. From the results of the study we conclude that in orientation tasks there is a shift of attention from social to signage cues, 
while larger group sizes support the attention shift towards social cues.
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1. Introduction
Social cues are relevant to gain more information about the environment, such as, to understand other person’s 
intention in social interaction [1,2], to anticipate dangerous situations [3], or to establish joint attention towards the 
environment [4].Previous work on social cues reflects a focus on attentional effects arising from observed gaze 
directions. It was demonstrated that gazed-at targets were recognized faster than non-gazed-at targets[5,6]. Shortly 
after, this reflexive cueing effect was also shown for guidance information, such as arrows, suggesting that this 
orienting effect is not unique to biologically relevant stimuli[7,8,9,10]. But it is argued that this research paradigm 
does not consider the selective component of visual attention, therefore to which stimuli (social cue or directional
cue) the attention is relocated when both alternatives are present [11]. Regarding this aspect, it was found that when 
social cues (face, eyes) and other, task-oriented stimuli are set into competition, social cues are still preferred [11].It 
is well studied that people have a strong preference to fixate the eyes or face within the first fixations [12,13,14]. 
However, it was found that the eye area does not have a higher saliencevalue than other regions in the picture. 
Fixating the eyes of a person seems to derive from the necessity to gain more social information [12]. To transfer 
these findings regarding the preference for eyesone step further into a more realistic context, it has to be considered
that the eyes of a person are not visible in every situation. Regarding the attentional influence of social cues, there is 
some evidence in the literature that the direction of the depicted persons’ attention is evaluated by considering a 
combination of gaze, head and body posture [15,16]. 
Some results suggest that the cueing effect of social cues may increase with larger group size [12,17]. But within 
some of these results it is argued, that the eyes, in particular the information about the social interaction within the 
group, are central for this effect. It is of interest, to which degree the social cueing effect is still observable without 
the eyes being visible.
Estimating the impact of social cues in task specific scenarios, such as in orientation tasks, is highly relevant, 
even for survival as in the evacuation from office buildings [18]. Regarding orientation behavior, results show that 
people tend to rely on exit signs as an environmental information cue[19]. In addition, subjective 
ratingssupportedthis way-finding strategy using evacuation signs to be the preferred strategy. Following other people 
was only reported by a small percentage of the participants[19]. However, social cues (people) were not represented 
in the pictures used by the study mentioned above. Therefore the subjective reported way-finding strategies 
regarding exit signs and social cues could not been objectively measured using eye tracking data in the above 
mentioned study.
The influence of social cues on attention, under consideration of task-related gaze behavior, has not been 
profoundly analyzed so far. However, initial studies on visual search indicate that top-down processes induce a 
decrease in the social cueing effect [14].
1.1. Research question
The presented work investigates in detail to which degree human attention is influenced by the occurrence of 
social cues, within the application context of orientation tasks, including a variation in the size of the group of 
people.
2. Method
2.1. Participants
In total, 20 Subjects (13 female, 7 male) in the age between 19 and 28(M = 23.05 ,SD = 2.80) participated in the 
experiment. All participants had normal or corrected-to-normal eyesight and where naïve to the purpose of the 
experiment. Participants received 20 Euro for participation.
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2.2. Apparatus and stimuli
Full-color images were taken inside of a building. The set of stimuli used in this study contained 194 photographs 
and 76 distractor pictures. The stimuli were presented on a 22 inch monitor with an image size of 4896 cm x 3672
cm and a resolution of 180 x 180 DPI. In each photograph,both guidance-related signs and persons (social cue) were 
set into conflict. To test the influence of group size, the number of depicted persons was varied (1 vs. 3). Participants 
viewed the pictures in a “free-viewing”condition first and afterwards in an “orientation” task. In the “free-viewing” 
condition, stimuli were presented for 2 seconds.Participants were instructed to simply view the picture. In the 
“orientation” task, participants were instructed to imagine themselves in an evacuation situation having the goal to 
find the way out of the building as soon as possible.Participants were asked to indicate directional decisions with a 
left or right keystroke, where thereafter the next picture appeared on the screen.
Data recording was performed with a SMI RED eye tracking device at a sampling rate of 500 Hz. The distance 
between subject and the monitor was 70 cm.
2.3. Procedure
Before starting the experiment, acalibration of the eye tracker was conducted to determine the true location of the 
participant’s eyes.Every 50th picture, a validation of the eye tracker was performed to ensure high reliability of the 
measurement throughout the entire experiment. To correct for drift in gaze position, a fixation cross appeared 
previous to every photograph. Each picture was chosen randomly without replacement. 
During the free-viewing condition, pictures appeared for 2 seconds. After the first trial, subjective ratings 
regarding the allocation of attention within this trial were assessed by answering the question to which part of the 
picture the attention was directed. The experiment then paused for 5 minutes. After the break, participants where 
then again seated in front of the eye tracker and a calibration was once more performed. The orientation task 
followed and once again, subjective ratings regarding the allocation of attention within this trial were assessed
afterwards.
2.4. Data handling and statistical analysis
For each image, two different regions of interest were specified beforehand: exit signs on the one hand and the 
upper body (including head, arms and torso) of the depicted persons (social cues) on the other hand. Eye tracking 
data was processed using MatLab. To determine the relative fixations, the number of fixations for a region was 
divided by the total number of fixations for the whole picture. For further analyses, the fixations within the first 
600ms were used, reflecting the mean duration within participants progressed during the “orientation” task. For data 
analysis, a 2 x 2 x 2 within-subjects analysis of variance (ANOVA), with region (exit vs. social cue), people (1 
person vs. 3 people) and task (free-viewing vs. orientation) as factors was conducted.
3. Experimental results
Fig.1 shows the relative fixation rate for the region “exit sign” and “social cue” within the “free-viewing” 
condition and the “orientation” taskand the number of people separately depicted. The analysis of variance revealed 
a significant task x region x people interaction, F(1,19) = 14.88, p< .05.Under the free-viewing condition, people 
fixated social cues more than exit signs, showing a preference for social cues when 3 people were depicted in the 
picture (Post-Hoc pairwise comparison: p< .05). However, under the orientation task, the social cueing effect only 
remained observable for pictures in which three people were visible (Post-Hoc pairwise comparison: p< .05). When 
only one person was depicted in the scene, exit sign and social cue showed an equal relative fixation rate (Post-Hoc 
pairwise comparison: p> .05).
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Fig. 1. Interaction between the factors task x region x people – relative fixation rate [%].
Fig. 2.Number of mentions (a) for the free-viewing condition and (b) for the orientation task from the questionnaire.
The results of the subjective rating regarding the allocation of attention reflect partially the eye tracking data 
(Fig.2). After the “free-viewing” condition, participants reported directing their attention to persons (social cue) 
depicted in the picture as well as to exit signs. After the “orientation” task, the subjective rating shifted towards exit 
signs. The results of the statistical analysis can also be displayed within heat maps, which represent a graphical 
distribution of the fixated regions in the pictures (Fig. 3). 
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Fig. 3.Heat maps of exemplary images (a) within the free-viewing condition and (b) within the orientation task. These images visualize the shift 
of attention from social to sign base cueing under the instruction of an orientation task. Various scenes were represented in the image database to 
investigate the distribution of visual attention when exit signs and social cues were set into conflict: (top) a person close to the exit sign, (center) 
signage in the image center with a group of 3 persons in the periphery, (bottom) signage in the image center with 1 person in the periphery. 
4. Discussion
In this study, the research question was investigated,to which degree human attention is influenced by the 
occurrence of social cues, within the application context of orientation tasks, including a variation in the size of the 
group of people. 
The results indicated a social cueing effect on visual attention, whichhowever, seems to be dependent on the 
context in which the pictures were viewed and on the size of group of people which were depicted in the pictures. 
As suggested by previous findings [11], under the “free-viewing” condition, it was observable thatwhen social cues 
and additional task-oriented stimuli are presented, social cues were still preferred. This effect was dependent on the 
size of the group of people depicted in the picture, showing a stronger preference for social cues within larger group 
size. Again, this result is also in line with the literature [17]. However, by instructing an orientation context, the 
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social cueing effect only remained observable for pictures in which three people were visible. As previous findings 
suggested [14], these results show the critical impact of context variables on the viewing behavior of people.
Although the eyes were not visible, a social cueing effect was observable within both the “free-viewing” 
condition and the “orientation” task when a group of people was depicted in the picture. However, it may be argued
that within orientation situations, people may provide additional information, for example directional information, 
wherefore the overall body posture may be sufficient.
Overall, a strong preference for social cues was observable, especially in the “free-viewing” task. Social cues 
were in general more, and more complex, which attracts attention. It was observable that within the “free-viewing” 
task, participants showed a higher relative fixation rate on the regions of interest (“exit sign” and “social cue”) than 
within the “orientation” task. This suggestsa “searching” behavior of participants within the “orientation” task. 
Regarding this aspect, the analyses presented in this paper do not fully answer the question and therefore further 
analyses are needed.
Regarding the subjective ratings, the preference for social cues within the “free-viewing” condition was not 
mirrored in the reported focus of attention. In contrast, within the “orientation” task, the preference for exit signs 
was subjectively evaluated to be stronger pronounced. Regarding the reported preference for exit signs as an 
environmental information cue, similar results were observed before [19]. Whereby in this eyetracking study by 
adding people to the scenes, the interesting effect of social cues could have been measured objectively, showing
very differentiated results.
It was demonstrated that the social cueing effect underlies complex attentional processes, such as context, 
complexity and group size. To expand the context, a next step for further studies could include time pressure as an 
additional attention related variation. In future work, we aim at developing a computational model of attention that 
will be parametrized using saliency maps from the study results, by means of machine learning methodology and 
additional attention related parameters. The purpose isto better predict human behavior in applications with 
guidance signage, such as in evacuation tasks.
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